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Sect ion 1
Introduc t i on
1.1 Pro j e c t Under s tanding
The Environmental Engineering Division (DTS-33) of the John A. V o l p e Nat iona l
Transportat ion Systems Center ( V o l p e Center) is providing environmental
engineering and contaminant removal support to Region 8 of the U.S. Environmental
Protection Agency (EPA). The V o l p e Center and their contractor, CDM F e d e r a l
Programs Corporation ( C D M ) and i t ' s subcontractor, Paci f i c Environmental Services,
Inc. (PES), along with the V o l p e C e n t e r ' s r emoval /demol i t i on contractor,
Environmental Chemical Corporation (ECQ, have been requested to prepare a
Removal Action Work Plan ( R A W P ) , and Remedial Action Cost Estimate for the
Libby Asbestos Projec t in Libby, Montana. The V o l p e Center is managing this e f f o r t
with assistance from their A/E contractor CDM, CDM's subconsultant, PES, and the
V o l p e C e n t e r ' s removal contractor, ECC.
The Libby Asbestos Project includes removal of asbestos contaminated soil at the
KDC Kootenai B l u f f proper ty located across the river from the former Screening Plant
(Operable Unit 02). It is our understanding that EPA has designated the work at the
former KDC Kootenai B l u f f p roper ty site as a fund- l ead.
1.2 Background I n f o r m a t i o n for the KDC Kootenai B l u f f

Property
Information included in this section was obtained during previous investigations for
the Kootenai Development Company, owners of the KDC Kootenai B l u f f proper ty .
Figure 1-1 provides the general locus plan of the Libby, Montana area. Figur e 1-2
provides the location of the KDC Kootenai B l u f f p r op er ty in relation to the
vermiculite mine site on the U.S. Geological Survey (USGS) quadrangle map. The
proper ty was previously known as Government Lots 2 and 3.
1.2.1 Current S i t e Usage
This site is currently vacant, undeveloped land consisting of meadow and sparse ly
wooded vegetation. A paved haul road bisects the pro j e c t site and runs roughly 750-
f e e t f rom and paral l e l to the Kootenai River. A copy of a c er t i f i ca t e of survey prepared
by J.R.S. Surveying, Inc. indicates that a subdivision plan has been drawn which
divides the prop er ty into twelve (12) building lots. During site walkovers, no lot
corner markers were found. Underground electrical and telephone lines may have
been installed as access boxes and transformers have been installed along the Haul
Road. The prop er ty includes an active rail line operated by the Burlington Northern
Santa Fe (BNSF) Railroad. The railroad tracks are located within a 200-foot wide

- easement that runs along the eastern portion of the p r o j e c t site. Photographs of the
KDC Kootenai B l u f f proper ty taken during preliminary investigations are prov ided in
A p p e n d i x A.
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III1.2.2 H i s t o r i c S i t e Usage
The KDC Kootenai B l u f f p r o p e r t y consists of undeveloped land, and does not a p p e a r
to have been associated with a previous commercial use. Since the f o r m e r Loading
F a c i l i t y was located at the railroad tracks o p p o s i t e the Screening Plant site on I
H i g h w a y 37, some s p i l l a g e or dumping of vermiculite l ik e ly occurred on the B
p r o p e r t y .
1.2.3 S i t e Area (Acreage) •
T o t a l site acreage includes the area occupied by the haul road and railway right of _
way. The site contains approx imate ly 63.41 acres (according to a copy of the I
subdivision p lan prepared by J.R.S. Surveying, Inc., F i g u r e 1-3), located on the
southwest side of the Kootenai River, a p p r o x i m a t e l y 4.5 miles northeast of Libby, •
Montana. The overall dimensions of the site are a p p r o x i m a t e l y 965 +/- f e e t on the I
north; a p p r o x i m a t e l y 2,850 +/- f e e t along the Kootenai River on the east;
a p p r o x i m a t e l y 3,550 +/- f e e t (in three courses) on the south; and a p p r o x i m a t e l y 1,186 •
+/- f e e t on the west. •
1.2.4 General S i t e C o n d i t i o n •
The KDC Kootenai B l u f f p r o p e r t y is accessed via H a u l Road that passes through the •
p r o p e r t y . Access to the interior of the eastern port ion of the site is either on f o o t , or
vehicular access is gained through a gated entrance off of the haul road to a network I
of gravel cart paths. These gravel roads allow access to the railroad track bed and also •
meander through the p r o p e r t y and connect back to the paved haul road in the
southern port ion of the p r o j e c t site. Unimproved roads are in f a i r condition; however, I
vermiculi te was visible at a number of locat ions on and a d j a c e n t to these roads. Road •
access to the site a p p e a r s to be adequate to s u p p o r t f u t u r e removal activities. F i g u r e 1-
3 d i s p l a y s the general layout of this site. I
1.2.5 S o i l Condi t i on s
S o i l conditions observed during preliminary inves t igat ions reveal that site soils I
consist of medium grained sand, cobbles (6 inch minus) and boulders. T o p s o i l at the
site has sandy loam soil containing some si l t s and clay. Vermicul i t e was observed in M
some surface soils ad ja c en t to and on access roads. T e s t p i t s have been excavated and I
soil sample s have been col lec ted f r om the p r o j e c t site. S a m p l i n g locations for which
analytical results are available at this time are shown on F i g u r e 1-4 and F i g u r e 1-5. •
The final des ign documents will include addi t ional analytical data for soil sample s |
recently co l l e c t ed .
1.2.6 Exi s t ing I n f r a s t r u c t u r e and U t i l i t i e s I
Paved access roads, t e l ephone , and electrical power are believed to be available at this
site as transformers and access p e d e s t a l s have been instal led a long the paved Haul I
Road. A dri l l ed well was observed ad ja c en t to the railroad tracks in the vicinity of the
f ormer vermiculite l oading area. It is unknown if a pump is in the well , wired and _
available for use. •
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Section 1Introduction

1.2.7 A v a i l a b i l i t y of Water
Water was previously provided to the site by a cased water well drilled near the
railroad track bed. It is uncertain whether this well is still in service. CDM believes the
well has been abandoned and is pre s en t ly inoperable.
1.2.8 Exis t ing Vege ta t i on
Existing vegetation consists of grass, and small to medium growth trees of various
types and ages.
1.2.9 Surrounding Propert ie s
The p r o p e r t y lies along the west side of the Kootenai River. Propert ie s to the north,
west, and south consist of undeve loped , wooded land.
1.2.10 Excavation Considerat ions
Excavation at the site should be conducted in a careful and cautious manner. A test
pit excavation program to provide subsurface soil information is recommended prior
to fu l l - s ca l e excavation activities beginning at the site. The removal contractor will be
required to contact Dig Safe prior to any removal activities on the proper ty . The extent
of underground t e l ephone and electrical service at the p r o p e r t y will need to be
provided by each respective u t i l i ty company. In addi t ion, the f o l l o w i n g items will
need to be considered when planning an excavation program at the site:

• Dust control •
• Trucking access ,
• S i t e security
• Erosion control
• Underground ut i l i t i e s
• Sit e s a f e t y

1.2.11 Cultural and H i s t o r i c a l I m p a c t s
There are no known cultural sites of archaeological or historical s ignif icance on the
subject proper ty.
1.2.12 S p e c i a l Considerations
It is pr e s en t ly planned to remove 18 inches of soil f r o m areas of the site determined by
surface soil sampling to contain asbestos contaminated soils. In these locations,
confirmatory soil sampling will be p er f ormed at the 18-inch d e p t h and at 6-inch
intervals thereaf t er . If contaminated soils are f o u n d , excavation and confirmatory
sampling will continue in 6-inch intervals to a d e p t h of 4 f e e t . The maximum d e p t h of
soil to be removed f rom confirmed contaminated areas of the site is 4 f e e t .

DOT V o l p e Center 1-8
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S e c t i o n 2
Work Planned for 2001
2.1 Planning Act iv i t i e s
2.1.1 I n t r o d u c t i o n
The Construction Quality Assurance Plan and Engineering Drawings and Technical
S p e c i f i c a t i o n s d eve l oped in 2000 for the removal,activities started in 2000 at Operab l e
Unit 02 will remain in e f f e c t for 2001 at all sites where asbestos-containing soils will be
removed. . : . . ' •
2.1.2 Prepare H e a l t h and S a f e t y Plan Requirements
CDM is preparing a comprehensive H e a l t h and S a f e t y Plan (HASP) for the site. An
individual conbactor may d e v e l o p its own HASP in accordance with that c o m p a n y ' s
corporate pol i cy; however, each contractor will be responsible for conducting its work
and the work of its subcontractors in compliance with the comprehensive HASP for
the site. The comprehensive H e a l t h and S a f e t y Plan will be d ev e l op ed and
implemented in accordance with the U.S. Occupational S a f e t y and H e a l t h
Admini s trat ion (OSHA) Standard 29 CFR Part 1910 and Part 1926, Occupational
S a f e t y and H e a l t h Standard for the Construction Indus t ry , and all a p p l i c a b l e OSHA
H e a l t h and S a f e t y Requirements.
The H e a l t h and S a f e t y Plan will 'be reviewed and approved by a C e r t i f i e d Indus t r ia l
Hygienis t (CIH) prior to init iating removal actions. All modi f i ca t ions to the H e a l t h
and S a f e t y Plan that are required during the removal action at the site will also be
reviewed and approved by the p r o j e c t CIH prior to being implemented. The H e a l t h
and S a f e t y Plan will be included in the removal action sp e c i f i ca t i on s and will address
the f o l l ow ing:
• Overview of the po t ent ia l hazards at the work site
» I d e n t i f i c a t i o n of s a f e work practices
• Training and medical monitoring requirements
• Personal pro t e c t ive equipment requirements
• Communication and emergency n o t i f i c a t i o n procedures
• Proj e c t documentation
Once the site s p e c i f i c H e a l t h and S a f e t y Plan has been approved by the CIH, the
removal contractor will review the plan with all removal action personnel. All
removal actions at this site will be conducted in strict accordance with the a p p r o v e d
site s p e c i f i c H e a l t h and S a f e t y Plan.

DOT V o l p e Center 2-1
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Section 2Work Planned for 2001

II
2.1.3 Prepare Air Monitoring Requirements •
2.1.3.1 Perimeter and Ambient Air Monitoring *
Background ambient air sample s , ambient air sample s during the removal action, and _
f inal clearance ambient air sample s will co l l e c t ed at eight f i x e d perimeter monitoring •
sites. Thes e eight sites surround the regulated emergency removal action area. Two
sites are located on the northern perimeter of the site, two sites along the southern •
perimeter, two on the eastern perimeter, and two on the western perimeter. The |
locations of these sites were selected to ensure that airborne asbestos f i b e r
concentrations migrating f rom the regulated removal action could be determined •
independent of wind direction or work location. A d d i t i o n a l f i x e d perimeter locations |
may be added during the course of the p r o j e c t . The number and location of these
addit ional f i x e d perimeter samples will be determined by the air-monitoring •
consulting f irm along with EPA and the V o l p e Center. The actual locations will be I
selected in the f i e l d and surveyed using a resource-grade GPS instrument.
In addi t i on to the perimeter air sample s , addit ional ambient air sample s will be I
co l l e c t ed d ep end ing on the day's work activities. The s e sample s will be c o l l e c t ed at
locations such as the decontamination chambers, negative air machines, contractor •
trailers, etc. The number and location of these additional ambient air samples will be B
determined by the air-monitoring consulting f i r m along with EPA and the V o l p e
Center. I
2.1.3.2 Personal Air Moni t o r ing
Personal air sampl ing on the removal action c o n t r a c t o r ' s ( E C C ) workers will be •
conducted to document compliance with 29 CFR Part 1926.1101. All personal air
sample s will be c o l l e c t ed and analyzed by E M S L A n a l y t i c a l Inc. (EMSL) in accordance _
with 29 CFR 1926.1101. I
2.1.3.3 S a m p l e I d e n t i f i c a t i o n
Each air sample is i d e n t i f i e d by a unique code. The code is an index i d e n t i f i c a t i o n |
code taken f r o m the same list of unique codes prepared by Syracuse Research
Corporat ion (SRC), a contractor to E P A , as used for soil sampling. This coding system •
is designed to prevent accidental d u p l i c a t i o n of sample i d e n t i f i c a t i o n numbers and |
ensures that all sample s have a unique i d e n t i f i c a t i o n number assigned to them. T h e s e
codes start f r o m 1R-00001 and the last f i v e numbers are s equent ia l ly numbered so that •
thousands of unique codes are available, if necessary. To ensure that the laboratory is I
"blind" and does not receive certain s p e c i f i c information about a sample, only the
index i d e n t i f i c a t i o n code, along with sample date and time, is being used to label air flj
sample cassettes. •
Air sample s will not be assigned a second sample code. S a m p l e d e ta i l s are being I
noted in the air sampling log sheets and f i e l d logbooks. H

I
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Section 2
Work Planned for 2001

2.1.3.4 C o l l e c t i n g S a m p l e s
Air samples will be collected by drawing air through a cellulose acetate f i l t e r (0.8 mm
pore size) at a s p e c i f i e d f l o w rate for a s p e c i f i e d period of time. The detai l s of the
method are provided in EPA SOP 2015. During normal working activities , both
ambient and personal air sample s will be collected at a f l o w rate of 2.5 l i ters per
minute (1/min) over an 8-hour sampling period. This results in a total s ampl ing
volume 1200 liters.
Depending on the sampling conditions, work activities, the level of asbestos in the air,
and the level of inter fer ing part ic le s in the air, the f l o w rate, total sampling time,
a n d / o r sampling volume may require modifications. The decision to m o d i f y the f l o w
rate, time, or volume will be made by the air-monitoring consultant in conjunct ion
with the EPA OSC.
2.1.3.5 S a m p l e Cus tody, Documentation, Packaging, and S h i p p i n g
S a m p l e custody includes the c la s s i fy ing, i d en t i fy ing , labeling, packaging, and
transporting of samples col lec ted during this investigation.
S a m p l e c la s s i f i ca t ion is necessary to ensure the protec t ion of personnel involved in
the shipment of samples, and to maintain the integrity of each sample. Air samples
col lec ted during the removal action are c l a s s i f i e d as either ambient or personal air
monitoring samples.
To maintain a record of sample collection, transfer between personnel, shipment, and
receipt by the laboratory, COC records will be used. The COC record is employed as
physical evidence of sample custody and control, and provides the means to i d e n t i f y ,
track, and monitor each individual sample f r om the point of co l l e c t ion through f ina l
data reporting. COC procedures f o l l o w the requirements set f o r t h in CDM F e d e r a l
SOP 1-2, S a m p l e Custody, with modifications. The f o l l o w i n g modi f i ca t ions to SOP 1-2
have been reviewed and approved:
Section 5.2, S a m p l e Labels and T a g s - A pre-generated label is being a f f i x e d to each
air sampling cassette prior to being sh ipped to the a p p r o p r i a t e laboratory. This
number corresponds to the number assigned to that particular sample in the EPA
database. : .,
S a m p l e s col lec ted during this investigation that require analysis at o f f - s i t e
laboratories (i.e., not at the mobile laboratory in Libby) are being packaged and
sh ipped in accordance with CDM F e d e r a l SOP 2-5, Packaging and S h i p p i n g of
Environmental S a m p l e s ( A p p e n d i x B), with modi f i cat ion. The f o l l o w i n g
modi f i ca t i on s to SOP 2-5 should be noted:
Sect ion 4.0, Required Equipment - No vermiculite or other absorbent material is being
used. No bubble wrap or ice is being used.
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II
2.1.3.6 S a m p l e Archiving •
S a m p l e s will be retained at the f i e l d laboratory a f t e r analysis until the end of each •
week at which time they are s h i p p e d to E M S L A n a l y t i c a l , Robert DeMalo, 107
H a d d o n Avenue, Wes tmont , NJ 08108 where they will be archived for po s s i b l e f u t u r e •
evaluation.
2.1.3.7 Equipment Decontamination •
This p r o j e c t requires the decontamination of all air sampl ing equipment (e.g., pumps ,
cassette holders , etc.) that is used within the regula t ed emergency response action •
area prior to it being removed f r o m that area. All air sampling pumps , tubing, I
sampling stands, and rotometers will be decontaminated at the end of each sampl ing
day. All equipment will be wiped down with deionized water and dried with clean •
d i spo sab l e wipes or rags. The s e rags will be di spo s ed of as asbestos-contaminated |
waste. Once the equipment has been decontaminated, it is stored out s ide of the
regulated area during non-sampling hours. •
2.1.3.8 H e a l t h and S a f e t y
All sampl ing is being p er f ormed in accordance with all a p p l i c a b l e E P A , O S H A , • •
corporate , and site health and s a f e t y requirements. CDM F e d e r a l has p r e p a r e d a B
SHASP for th e Removal Action.
2.1.4 Prepare Construct ion Quali ty Control and Qual i ty B

Assurance Plan
The text port ion of the S a m p l i n g and Quality Assurance P r o j e c t Plan d e v e l o p e d by •
EPA is prov ided in A p p e n d i x B. A p p l i c a b l e requirements of this p lan will be
implemented during the removal act ivi t ie s described in this R A W P . •
2.1.5 Decontamination and Dust S u p p r e s s i o n Requirements
2.1.5.1 Decontaminat ion Procedures •
Construction equipment such as backhoes and trucks will be decontaminated prior to
leaving the p r o j e c t work site. Removal action personnel will be required to _
decontaminate themselves at the end of each work s h i f t b e f o r e leaving the p r o j e c t I
work site. Prior to the start of the removal actions, site s p e c i f i c decontamination and
cleaning procedures will be deve loped by the removal contractor and reviewed by the _
Government. The procedures shall addres s decontaminating personnel and •
construction equipment. The f o l l o w i n g paragraph s prov id e an overview of the
decontamination and cleaning activities. •

I
I
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2.1.5.2 Personnel Decontamination
The removal contractor will furnish and install a single personnel decontamination
f a c i l i t y at the site for male and f emal e removal action workers to shower at the
complet ion of each work s h i f t . Adminis trative controls will be utilized to control
d i f f e r e n t times for use by men and separate times for use by women. The
decontamination f a c i l i t y will consist of a minimum of a clean room, shower room,
and dirty room separated by air locks. The f a c i l i t y will have hot and cold running
water, and will have a negative air system that prevents f i b er s f r om being released
into the clean room. All shower water will be f i l t e r e d to remove asbestos f i b e r s b e f o r e
being released to the environment. Workers will enter the dirty room, remove their
protec t ive clothing, s t ep into the shower room and shower, then enter the clean room
be fore taking work breaks or leaving the work site for the day. The personnel
decontamination f a c i l i t y will be available for use by the engineer, f e d e r a l , and s tate
agency personnel throughout the duration of the p r o j e c t .
2.1.5.3 Decontamination of Construction Equipment
A variety of construction equipment and vehicles, such as backhoes, loaders, dump
trucks and bobcats, will require decontamination be fore leaving the job site to prevent
asbestos contaminated soil f r o m being tracked off site. The removal contractor will be
required to construct a decontamination f a c i l i t y and asphal t paved roadway at the s i te
to decontaminate equipment arid vehicles. The equipment or vehicles to be
decontaminated will be driven to the pad and washed with water f r o m a source
approved by the Government to remove visible signs of soil and mud f rom the
exterior of the equipment or vehicle. The water will be co l l e c t ed for f i l t r a t i o n and/ or
disposal in accordance with the removal c o n t r a c t o r ' s approved H e a l t h and S a f e t y
Plan.
2.1.5.4 Dust S u p p r e s s i o n Procedures
The removal action will include dust suppression procedures to prevent asbestos
contaminated dust f r om migrating off the removal action site. The removal contractor
will be required to implement dust control on all roads traveled, including Rainy
Creek Road, by trucks hauling waste to the abandoned mine site. The removal action
sp e c i f i ca t i on s include requirements for dust suppres s ion that include the use of water
trucks on the site and on Rainy Creek Road. Should water alone fa i l to provide
adequate dust suppres s ion, the Government may require the contractor to dispense
liquid magnesium chloride with the water trucks.
Water spraying and misting will be required continuously during excavation and
related activities. CDM subcontractor PES will conduct visual observations and air
monitoring of the site to monitor the e f f e c t i v e n e s s of the removal c o n t r a c t o r ' s dust
suppres s ion techniques.
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2.1.6 S u p p l e m e n t a l S o i l S a m p l i n g
In accordance with EPA directives, additional soil samples recently obtained f rom the
KDC Kootenai Bluff p r o p e r t y will be analyzed for the presence of asbestos by the
PLM method. GPS coordinates of each sample point will be obtained and, along with
laboratory analytical results, entered into the EPA p r o j e c t database. S a m p l e resul t s
and visual observations will be used to determine areas at the KDC Kootenai B l u f f
p r o p e r t y where asbestos-containing soils exceed removal action criteria and require
excavation and di spo sa l .
Soil sampl ing along the BNSF Railroad track bed easement, the Kootenai River bank
and the land bank east of the BNSF Railroad easement are not addre s s ed in this
RAWP.
2.1.7 Engineering Drawings and Technica l S p e c i f i c a t i o n s
The f o l l o w i n g technical s p e c i f i c a t i o n sections have been d e v e l o p e d and will be
implemented during the 2001 removal actions at the site:
S e c t i o n Des c r ip t i on
Division 1 General Requirements
01010 S c o p e of Work
01035 Control of Work
01100 S p e c i a l P r o j e c t Procedures
O H I O Environmental Prot e c t i on Procedures
01300 S u b m i t t a l s
01311 Construction S c h e d u l i n g
01580 P r o j e c t I d e n t i f i c a t i o n and Signs
01590 T e m p o r a r y F a c i l i t i e s
01700 Contract Closeout
Division 2 Sitework
02040 Decontamination
02050 Decontamination, Demolition and Removals
02200 Earthwork
02230 Granular Fill Mater ia l s
02250 Water ing
02270 Sedimenta t i on and Erosion Control
02713 Stormwater Management
02776 H i g h Density P o l y e t h y l e n e Membrane Liner
02830 Chain Link Fence s
02910 Seed ing
02920 H y d r o s e e d i n g
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Division 13 Special Construction
13574 Collec t ion, S t o r a g e , S a m p l i n g , Transpor ta t i on and Disposal of

' Liquid Was t e
13615 Transpor ta t i on and Disposal of Non-Hazardous a n d / o r

.. Hazardou s Material
13617 Disposal of ACM Rubble, Fac i l i t i e s , Building Contents , and Soil
13680 H e a l t h and S a f e t y ,
13695 Draining, Removal and Disposal of Light F i x t u r e Ballasts,

Transformers , Mercury Switches and Oil or Other L i q u i d - F i l l e d
Equipment

13705 Asbes to s Abatement
13720 Dust S u p p r e s s i o n
13780 Air Monitoring (Performed by the G o v e r n m e n t ' s Air Monitoring

Consul tants)
2.1.8 Erosion Control
Erosion controls consisting of staked hay bales and silt screen fabr i c will be installed
by the removal contractor in locations approved by the Government prior to s tar t ing
excavation at the KDC Kootenai Bluff proper ty .
2.1.9 F i n a l S i t e Restoration
The KDC Kootenai B l u f f p r o p e r t y will be restored to a condition similar to that which
existed prior to soil removal activities. Once the excavation of asbestos contaminated
soils is c omple t e , all excavated areas shall be b a c k f i l l e d with common fill a p p r o v e d by
the Government and compacted in accordance with the technical s p e c i f i c a t i o n s and
all Government requirements. Final grading, loaming, and hydros e ed ing shall be
per formed in a manner such that all .disturbed areas of the p r o p e r t y are restored to
the original contours.
2.2 Removal Act iv i t i e s
2.2.1 Contractor Mobi l i za t i on
The V o l p e C e n t e r ' s removal contractor, Environmental Chemical Corporat ion ( E C C ) ,
is scheduled to mobilize to the KDC Kootenai B l u f f p r o p e r t y in early summer 2001.
ECC has planned to assign the same p r o j e c t superintendent arid core s u p p o r t s t a f f
that worked at the Screening Plant site in 2000 to the pro j e c t in 2001. Contractor
mobilization includes se t t ing up decontamination and lavatory fa c i l i t i e s at the KDC
Kootenai B l u f f p r o p e r t y similar to those provided in 2000. F i e l d o f f i c e s will be located
at the Screening Plant site.
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2.2.3 Decontamination F a c i l i t i e s
The removal contractor shall prov ide personnel decontamination f a c i l i t i e s of

II
2.2.2 T e m p o r a r y F a c i l i t i e s •
Temporary fac i l i t i e s set up at the Screening Plant site will include a f i e l d o f f i c e for ™
ECC p r o j e c t super intendent and s u p p o r t team. A second f i e l d o f f i c e trailer (60 f e e t x
14 f e e t ) shall be provided for use by the EPA, V o l p e Center s t a f f , and CDM s t a f f . Each I
o f f i c e trailer shall be equipped with heat, air conditioning, l i gh t ing , and vent i lat ion *
systems as required by local codes. Temporary f i e l d o f f i c e s shall be secured f r o m the _
e f f e c t s of high winds by cable tie downs. Both the Government and the removal I
c o n t r a c t o r ' s temporary f i e l d o f f i c e s shall be furnished with three t e l e p h o n e lines for
t e l ephone communication and three addit ional t e l ephone lines provided for f a c s i m i l e «
transmissions and high speed modem connections. Restroom f a c i l i t i e s will be I
provided within the f i e l d o f f i c e trailers as well as p o r t a b l e units augmented with
hand washing stations. m
Portable t o i l e t s for male and f e m a l e workers and agency personnel shall be s taged in
the S u p p o r t Zone and workers must exit through the personnel decontamination •
f a c i l i t y in order to access these f a c i l i t i e s . The number of toi le t seats and urinals shall |
be in accordance with the requirements of 29 CFR 1 9 1 0 . 1 2 0 ( n ) ( 3 ) ( I ) , however, there
shall be at least three por tab l e t o i l e t s with hand washing f a c i l i t i e s at Operabl e Unit 02. •
Portable t o i l e t s shall be emptied and cleaned, and liquids, d i s i n f e c t a n t s , p a p e r , etc.
r ep la c ed or r e s u p p l i e d every other day during the removal activities. The removal •
contractor will prov ide cleaning services and rubbish removal on a daily basis. |
The removal contractor shall prov id e a temporary source of water for c o m p l e t e •
personnel and equipment decontamination act ivi t ie s and dust s u p p r e s s i o n activities. |
Perimeter chain link f enc ing to restrict access to the exclusion zone shall be ins tal l ed m
by the removal contractor prior to commencing removal act ivit ie s at this site. Fenc ing |
shall include gates to permit ac c e s s / egre s s for vehicles and equipment working on
site during work hours. Gate s shall be locked at all times when removal activities are •
not being p e r f o r m e d . . |

I
s u f f i c i e n t size to prov ide adequate room for employee s working in the exclusion zone
to change clothes, shower, and redress throughout the duration of the p r o j e c t . •
Personnel decontamination f a c i l i t i e s shall be provided with heat, ventilation, hot
water, and clean towels at all times. Personnel decontamination f a c i l i t i e s shall meet all
a p p l i c a b l e OSHA requirements. •
Vehic l e and equipment decontamination f a c i l i t i e s shall be constructed in a location
a p p r o v e d by the Government. Vehic l e and equipment decontamination f a c i l i t i e s shall I
be of s u f f i c i e n t size to thoroughly wash down the large s t piece of equipment used on
the site. M
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2.2.4 Tree Protect ion and Removal
Tree s equal to or greater than 6 inches in diameter at a point 4 f e e t above ground
surface shall be pro t e c t ed f rom damage during soil excavation, b a c k f i l l i n g , and
restoration activities. Tree s to be protected shall be i d en t i f i e d by the Engineer.
Tree s less than 6 inches in diameter at a point 4 f e e t above ground surface shall be cut
into manageable size pieces and s t o ckp i l ed by the removal contractor. Wood s t o c k p i l e
locations shall be determined by the Government. All tree cutting and branches shall
be disposed at Government approved locations at the abandoned mine site. S t u m p s of
all cut trees shall be excavated and di sposed at Government approved locations at the
abandoned mine site by the removal contractor in accordance with the a p p r o v e d
Transpor ta t i on and Disposal Plan deve loped for the V o l p e Center by COM, and
currently under review by the Government.
2.2.5 S o i l Excavation and Disposal
Excavation of asbestos-containing soils on the KDC Kootenai B l u f f p r o p e r t y will begin
as soon as authorization is received f rom the Government. F i g u r e 2-1 shows the
approx imate limits of soil excavation planned for the 2001 construction season, based
on soil sample results received to date. From these sample resul t s , it is not ant i c ipa t ed
that asbestos contaminated soils are present on the southern portion of the site shown
in Figure 1-5. A s p h a l t pavement will be removed and reduced to manageable size
pieces for loading and truck transport to the mine site for d i sposal . Soil will be
excavated to a d e p t h of 18 inches below existing grade. At the 18-inch d e p t h ,
confirmatory soil samples will be co l l ec ted and analyzed for asbestos by the PLM
method. If asbestos is found at levels requiring removal (> 1 percent), excavation and
soil removal with confirmatory sampling will continue in 6-inch increments to a
d e p t h of 4 f e e t . Maximum soil excavation will be to 4 f e e t below existing grade. A100
f o o t x 100 f o o t sampling grid will be established and post excavation sample s will be
col l ec ted and analyzed using the PLM Method. GPS coordinates of each sample point
and corresponding analytical results will be entered into the EPA p r o j e c t database.
The excavated soil will be transported by truck to the abandoned mine site and
disposed in accordance with the approved Transpor ta t i on and Disposal Plan.
The Government contractor will contact BNSF Railroad and request that they remove
old steel rails and other material that will inter fere with the G o v e r n m e n t ' s removal
actions.
Gravel roads located in areas designated for removal shall be excavated to the same
final elevation as the surrounding soils prior to back f i l l ing . F o l l o w i n g ba ck f i l l ing , the
gravel roads shall be reconstructed using crushed base course type (A), grade 6, as
described by the S t a t e of Montana, Standard S p e c i f i c a t i o n s for Road and Bridge
Construction, 1995 edition, a d o p t e d by the Montana Department of T r a n s p o r t a t i o n
and the Montana Transpor ta t i on Commission.
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: Section 2Work Planned for 2001

2.2.6 Transpor ta t i on and Dispo sa l Considerat ions
Transpor ta t i on and disposal for this p r o j e c t will be trucking by surface roads to the
disposal site at the abandoned mine site. Access to the railroad tracks exists on the site
along the Kootenai River, however, based on reasonable object ions raised by BNSF
during the design stage of the former Screening Plant on the other side of the river,
and the availability of more e f f i c i e n t access to the disposal site by truck, transport of
contaminated materials f rom the KDC Kootenai B l u f f p rop er ty by train is not a viable
option. All transport and removal f rom the KDC Kootenai B l u f f proper ty will be
conducted by truck. The haul route will be developed by the removal contractor and
is subject to prior approval by EPA. The haul route will be as described in the
Transpor ta t ion and Disposal Plan.
• Truck loading will need to be done under strict dust control procedures.
• Truck drivers must be asbestos s a f e t y trained and wearing a p p r o p r i a t e Level C

personal protec t ive equipment (PPE) during loading and unloading operations.
• Transpor ta t ion will be by tarp covered and lined end dump trucks or by belly

dump trucks if determined f ea s i b l e at the disposal site.
• The removal contractor will be required to submit a Traffic Control Plan addres s ing

issues such as f l a g service and closing of Rainy Creek Road to the general public,
loggers, and Fore s t Service personnel during hauling operations by Government
contractors during removal operations. - -

• Excavated soils will be disposed in the locations approved by the Government at
the abandoned vermiculite mine and then covered.

• The removal contractor will be required to submit a Dumping/Dust Control Plan
for dumping at locations approved by the Government at the abandoned
vermiculite mine for review by the V o l p e Center and EPA prior to mobilizing onto
the site.

2.2.7 B a c k f i l l i n g and Compact ion
Backfi l l material shall meet the requirements of S p e c i f i c a t i o n Section 02200 for
common f i l l and gravel road base and surface course and be in all respects approved
by the Government. Backfil l shall be placed in 12-inch and 6-inch l i f t s as s p e c i f i e d and
compacted in accordance with S p e c i f i c a t i o n Section 02200. Trox l e r nuclear densi ty
tests shall be per formed on each layer of common f i l l p laced and compacted on the
site. Final grades shall be returned to original grades on the site prior to soil
excavation activities.
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III2.2.8 T o p s o i l and H y d r o s e e d i n g
Once common fill has been p l a c e d , compacted, and accepted by the Government, 6
inches of topsoil shall be p la c ed over all disturbed areas. T o p s o i l shall meet the
requirements of S p e c i f i c a t i o n Section 02200 and be in all re spec t s acceptable to the I
Government. All areas receiving top so i l shall be hydroseeded with a mixture of native •
grasses and vegetation in all re spec t s acc ep tab l e to the Government. The removal
contractor shall be responsible for watering, mowing, and f e r t i l i z i n g seeded areas •
until a uniform growth of grass has been f i r m l y established on the site. ™
2.2.9 F i n a l S i t e Restoration I
It i s ant i c ipated that final restoration of the KDC Kootenai B l u f f p r o p e r t y will include
erosion control, tree and stump removal, removing asbestos contaminated soil to the M
d e p t h s established by the Government, furnishing, p lac ing, and compacting common B
f i l l , granular f i l l for roadways accepted by the Government, learning and
hydroseeding, and restoring the site to original contours. The removal contractor will '•
be required to provide, p lac e , and compact all granular f i l l materials as s p e c i f i e d in |
S p e c i f i c a t i o n Sect ion 02200. All materials and ins ta l la t ion shall be, in all re spec t s ,
acc ep tab l e to the Government. •
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3.1 General Requirements
A p p e n d i x B "Text Portion of S a m p l i n g and Quality Assurance Proj e c t Plan Developed
by EPA" provides the basic quality assurance (QA) requirements associated with
tasks conducted at the various Libby sites. The overall site DQOs are discussed in
detail. The projec t task description (Section A5) states that media samples will be
collected according to Standard Operating procedures provided by COM, or as
provided in the attachments to the S a m p l i n g and Quality Assurance Plan. S p e c i f i c
Q A / Q C requirements for the KDC Kootenai Bluff proper ty are discussed in the
f o l l o w i n g section.
3.2 S p e c i f i c Requirements
A p p e n d i x B provides an overall Q A / Q C plan for conducting and reporting activities
at the various Libby sites. For KDC Kootenai Bluf f p r o p e r t y activities, CDM's
technical standard operating procedures (TSOPs) will be implemented as necessary.
Basic requirements include such tasks as general site documentation, sampling of
various media, records of deviations f rom standard procedures and protocol s
including the EPA's S a m p l i n g and Quality Assurance p r o j e c t Plan, custody control,
sampling handling and storage, and document control. S p e c i f i c procedures have also
been generated for calibration and maintenance of f i e l d instruments.
As stated previously, sp e c i f i c sampling requirements have not been completed at this
time. Once spe c i f i c locations and numbers of samples and QC samples have been
determined, with input and concurrence f rom the client, the pertinent information
will be recorded in a p p l i c a b l e site logbooks, forms or equivalents to ensure events,
decisions, and situations can be reconstructed f rom the entries. Miscellaneous
requirements are addressed by the approved Transpor ta t i on and Disposal Plan.
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Revision Date M a j o r Changes
1 2 / 6 / 9 9
1/4/00 a. Revised text to clarify s tudy d e s i gn and DQOs

b. A d d e d SOP for surface water to a l low c o l l e c t i o n and evaluat ion of s u r f a c e wateras a transport medium
c. A d d e d alternative SOP for asbestos analys i s in soil that may have highersensi t ivi ty than other methods.
d. Added f i g u r e s to h e l p i l l u s t r a t e key s teps f rom s a m p l e c o l l e c t i on to ana ly s i s
e. A d d e d final S O P s as a p p e n d i c e s to the revision.
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A . P R O J E C T T A S K O R G A N I Z A T I O N

A 3 P R O J E C T M A N A G E M E N T
U . S . Environmental Protect ion A g e n c y

Paul PeronardOn-Scene Coord ina tor (Primary C o n t a c t )L i b b y , MT Response
J o h a n n a M i l l e r ( S e c o n d a r y C o n t a c t )On-Scene C o o r d i n a t o rL i b b y , MT Response
Doug S k i e , Direc tor
Emergency Response ProgramEcosystems Pro t e c t i on and R e m e d i a t i o n
E P A Region V I I I S c i e n c e a n d M e d i c a l A d v i s o r s :
C h r i s t o p h e r P. Wei s , PhD. DABTRegional T o x i c o l o g i s tS c i e n t i f i c S u p p o r t C o o r d i n a t o r f o r t h e Respon s eEcosystems Pro t e c t i on and R e m e d i a t i o n
Aubrey M i l l e r , M D , M P H .M e d i c a l C o o r d i n a t o r f o r Environmenta l Emergencie sand H a z a r d sU . S . P u b l i c H e a l t h Service Region 8 andUSEPA Region 8

A 4 PROBLEM D E F I N I T I O N a n d B A C K G R O U N D
Problem: T h i s s a m p l i n g p l a n has been d e v e l o p e d in response to requests f r om the

S t a t e o f Montana, L i n c o l n County Heal th Board (mee t ing minutes, 1 1 / 2 3 / 9 9 ) , and City o f f i c i a l sof Libby, MT, to addres s questions and concerns raised by citizens of L i b b y r e g a r d i n g p o s s i b l eo n g o i n g exposures to asbestos f i b e r s as a result of his torical m i n i n g , proc e s s ing andexpor ta t ion of asbe s to s-containing vermiculi te . Over 60 years of m i n i n g , m i l l i n g , p a c k a g i n g ands h i p p i n g of vermicul i t e at the mine and associated p r o p e r t i e s resulted in the environmentalrelease of asbestos f i b er s d u r i n g mining operat ions ( M c D o n a l d et a!., 1986; A m a n d u s et al.,1987; A m a n d u s and W h e e l e r ; 1987; A m a n d u s et al., 1978). S i n c e closure of the mine in 1990,it is expec t ed that produc t i on-r e la t ed emiss ions have been g r e a t l y reduced or e l i m i n a t e d .
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However, there are p r e s e n t l y i n s u f f i c i e n t data to c onc lude that current exposures to residents inL i b b y and the surrounding area and occasional recreational visitors to the f ormer mining areasare n e g l i g i b l e . The purpose of this sampling effort is to acquire information suitable forsupporting an exposure and risk assessment for current environmental conditions inLibby.
Background: Asbestos is a generic term for a group of six natural ly-occurr ing, f i b r o u ss i l i cate minerals that have been w i d e l y used in commercial product s . Asbestos minerals fallinto two groups or classes: serpentine asbestos and a m p h i b o l e asbestos. S e r p e n t i n easbestos, which includes the mineral chrysotile, a magnesium sil icate mineral, possessesr e la t i v e ly l o n g and f l e x i b l e c ry s ta l l in e f i b e r s that are c a p a b l e of being woven. A / n p h i b o l easbestos, which inc lude s the minerals amosite, c ro c ido l r t e , tremol i t e , a n t h o p h y l l r t e , andac t ino l i t e , form c r y s t a l l i n e f i b e r s that are s u b s t a n t i a l l y more br i t t l e than s e rpen t ine asbestos.
Asbes to s is of p o t e n t i a l h e a l t h concern because chronic i n h a l a t i o n exposure toexcessive l eve l s of asbestos f i b e r s s u sp ended in air can result in l u n g di sease such asasbestosis, me so the l i oma, and l u n g cancer. F i g u r e 1 presents a p r e l i m i n a r y S i t e C o n c e p t u a lM o d e l which i d e n t i f i e s exposure pathways by which asbestos f i b e r s f r om mining-re la t edsources might become entrained in air in L i b b y , l e a d i n g to i n h a l a t i o n exposures of re s ident s orworkers. The site conceptual model w i l l be r e f in ed as site da ta are acquired and an improvedu n d e r s t a n d i n g of actual t ranspor t and exposure p a t h w a y s is achieved.
A p p r o a c h : T h i s s a m p l i n g p l a n describes the e f f o r t s p l a n n e d by ERA to monitor andcharacterize asbe s to s-containing mater ia l s in and about the v i c in i ty of Libby . The p l a n w i l l becomposed of two phases:

Phase 1: T h i s is a rap id p i l o t - s c a l e inve s t iga t i on that has two main ob j e c t ive s:
a) Obtain i n f o r m a t i o n on airborne asbestos l eve l s in Libby in order to j u d g ewhether a time-critical intervent ion is needed to protect p u b l i c h ea l th .
b) Obtain data on asbestos levels in potent ial source mater ia l s , and i d e n t i f y themost a p p r o p r i a t e analyt i ca l methods to screen and q u a n t i f y asbestos in sourcematerials.
Phase 2: T h i s will consist of a systematic evaluat ion of asbestos l e v e l s in air inLibby and in a p p r o p r i a t e background locations, along with a systematic inves t igat ion toi d e n t i f y the actual or potent ial source(s) and release mechanism(s) of asbestos in Libbyand the surrounding area. The imp l emen ta t i on , pace and scope of Phase 2 and themethods used to col lec t and analyze s ampl e s in Phase 2 wi l l be determined in large partby the re sul t s of the Phase 1 p i l o t s tudy.

I n t e r p r e t a t i o n . A n a l y s e s of asbestos f i b er s in air and other site media wi l l determine thepo t en t ia l (or lack of p o t e n t i a l ) for human i n h a l a t i o n exposure under present condit ions. Theenvironmental f a t e and transport of asbestos f i b e r s may be such that present measurementcond i t i on s (e.g. weather) a n d / o r measurement techniques in t er f er e with the a b i l i t y to i d e n t i f y
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or "low" concentrat ions) in order to obtain p r e l i m i n a r y i n f o r m a t i o n on asbestosl ev e l s in air and other medicand a n a l y s i s of b u l k media.

II
a n d / o r q u a n t i f y asbestos f i b e r s in relevant exposure media ( s o i l , d u s t , air, or water). T h u s , •vhile conclus ions drawn f rom the i m p l e m e n t a t i o n of t h i s s t udy are a p p l i c a b l e to the present •condi t i ons at the site, they do not nece s sari ly r e f l e c t c ondi t i on s which may d e v e l o p in thefuture. I
A 5 P R O J E C T T A S K D E S C R I P T I O N .

To the extent p o s s i b l e , s a m p l i n g wil l be conducted such that data wil l be m e a n i n g f u l forhuman exposure and risk assessment. Because the ch i e f exposure pa thway is air, emphas i s VWill be p laced on co l l e c t ion of air samples . In a d d i t i o n , to h e l p i d e n t i f y po t ent ia l sources and •transport pathways for asbestos, s a m p l e s o f various b u l k material s (mine waste, s o i l , d u s t ,Vater , s e d i m e n t ) w i l l al so be c o l l e c t ed in r e s i d en t ia l and non-re s ident ia l areas. I
Phase 1

Basic tasks needed to c o m p l e t e Phase 1 are l i s t e d below:
1. C o l l e c t s a m p l e s of air, s o i l , d u s t , water, and i n s u l a t i o n f r o m s e l e c t ed l o ca t i on s in |

and around town, i n c l u d i n g a number of r e s i d e n t i a l a n d / o r commercial l o c a t i o n s ,as well as su spe c t ed source areas such as h i s t or i ca l m i n i n g / p r o c e s s i n g / l o a d i n g •f a c i l i t i e s . |
2. P e r f o r m asbestos analys e s on all air s a m p l e s and a s e l ec t ed set of the d u s t , s o i l , •i n s u l a t i o n and water s a m p l e s (tho s e j u d g e d to be most l i k e l y to have ei ther "high" 8

l ev e l s in air and other med ia , and to i d e n t i f y the o p t i m u m c o n d i t i o n s for c o l l e c t i o n •

At thi s t ime, the p r o p o s e d s a m p l i n g for Phase 1 consis t s of c o l l e c t i o n of environmenta l Imedia f rom a p p r o x i m a t e l y 30 residences and 3 p o t e n t i a l source areas. Res id en t ia l s a m p l e _ •locat ions w i l l b e s e l ec t ed f r o m residences v o l u n t e e r i n g f o r m u l t i m e d i a s a m p l i n g . I n a d d i t i o n t othe c o l l e c t i on of s a m p l e s within the r e s i d en t ia l area, s a m p l e s may al so be c o l l e c t ed in •commercial warehouses, agr i cu l tura l b u i l d i n g s , or businesses in L i b b y , as needed to s u p p o r t *the ob j e c t ive s of the On Scene Coordinator . Pot en t ia l source area s a m p l e s w i l l be c o l l e c t ed _a long the mine road ( R a i n y Creek R o a d ) and at the F o r m e r V e r m i c u l i t e L o a d i n g f a c i l i t y near the |intersection of Rainy Creek Road and H i g h w a y 37.
M e d i a s a m p l e s w i l l be co l l e c t ed according to S t a n d a r d Opera t ing Procedures provided |by COM, Inc. or as prov ided in the at tachments to th i s S a m p l i n g and Q u a l i t y Assurance P l a n .

^hase 2
The purpo s e of Phase 2 is to d e s i g n and i m p l e m e n t a sys tematic program of s a m p l eC o l l e c t i o n and analys i s to fu l ly characterize l ev e l s o f h e a l t h risk f r o m long- t erm i n h a l a t i o n
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exposure to asbestos in air, and to i d e n t i f y any actual or p o t e n t i a l sources and releasemechanisms of asbestos. S p e c i f i c tasks needed to impl ement Phase 2 wi l l be selected a f t e rc ompl e t i on of Phase 1.
A 6 Q U A L I T Y O B J E C T I V E S a n d C R I T E R I A f o r M E A S U R E M E N T D A T A

Two types of objectives are i d e n t i f i e d in this quali ty assurance pro j e c t p l a n (QAPP):general ob jec t ive s and data q u a l i t y ob j e c t ive s (DQOs). General ob jec t ive s are s tatements ofpractical goal s that , if r ea l i z ed , w i l l s u b s t a n t i a l l y contribute to achieving the purpo s e of thes tudy. Deve lopment of DQOs is a process that is in t ended to ensure that task ob jec t ive s aredearly d e f i n e d and that da ta col lec ted are a p p r o p r i a t e and of s u f f i c i e n t q u a l i t y to s a t i s f y theobjectives.
Phase 1 General Object ive 1

Determine whether current airborne levels of asbestos in LJbby are high enough towarrant a time-critical intervention.
Phase 1 General Object ive 2

Obtain preliminary data on asbestos concentrations in potential source materials for air(e.g., dust, soil, mine waste), and determine the optimum conditions for sampling andquantifying asbestos levels in source materials.
Phase 2 General Objec t ive

The general objectives for Phase 2 is to collect reliable and systematic data on asbestos
levels in air and other media in Libby to allow a reliable evaluation of current humanexposure and health risk from asbestos as well as an identification of sources ofunacceptable levels of asbestos in air.

Data Q u a l i t y Object ive Process
The DQO process can be an iterative process which is de s igned to f o c u s on thedecisions that must be made and to h e l p ensure that the site activities that acquire data arel o g i c a l , s c i e n t i f i c a l l y d e f e n s i b l e , and cost e f f e c t i v e . The DQO process is intended to:
b Ensure that task objec t ive s are c learly d e f i n e d
b Determine ant ic ipated uses of the data
b Determine what environmental data are necessary to meet these ob j e c t ive s
b Ensure that the data c o l l e c t ed are of adequate quant i ty and q u a l i t y for the

intended use , .
The three stages of the DQO process are i d e n t i f i e d , below and a d i s cu s s i on of how they
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i d e n t i f i c a t i o n of deci s ions that may be made, the end use of the da ta c o l l e c t e d , and thep o t e n t i a l d e f i c i e n c i e s in the e x i s t ing i n f o r m a t i o n .

II
have been a p p l i e d in the characterization s tudy described herein. The three stages are IU n d e r t a k e n in an interactive and iterative manner, whereby all the DQO e l ement s are *
c o n t i n u a l l y reviewed and re-evaluated unt i l there is reasonable assurance that s u i t a b l e da ta fordeci s ion making wi l l be at tained. I

t) S t a g e I - Identify Decision T y p e s : S t a g e I d e f i n e s the t y p e s of d e c i s i ons that w i l l be mmade by i d e n t i f y i n g da ta uses, e v a l u a t i n g a v a i l a b l e da ta , d e v e l o p i n g a conceptual I
m o d e l , and s p e c i f y i n g ob j e c t ive s f o r t h e p r o j e c t . The concep tual model f a c i l i t a t e s

I
1 > S t a g e I I - I d e n t i f y Data U s e s / N e e d s : S t a g e I I s t i p u l a t e s criteria f o r d e t e r m i n i n g da ta •

adequacy. T h i s s tage involves s p e c i f y i n g the quan t i ty and q u a l i t y of da ta necessary to Imeet t h e S t a g e I ob jec t ive s . E P A ' s Data U s a b i l i t y f o r Risk Asse s sment G u i d a n c e(DURA) out l ine s general and s p e c i f i c r e commendat ions f or d a t a adequacy. T h i s •i n c l u d e s i d e n t i f i c a t i o n of data uses and data t y p e s , and i d e n t i f i c a t i o n of d a t a q u a l i t y and •
q u a n t i t y needs.

{ 3 S t a g e I I I - Des ign Data C o l l e c t i o n P r o g r a m : S t a g e I I I s p e c i f i e s t h e me thod s b y which *data of a c c e p t a b l e q u a l i t y and q u a n t i t y w i l l be ob tained to make dec i s i ons . T h i si n f o r m a t i o n is p r o v i d e d in the S O P . I
T h r o u g h u t i l i z a t i o n of the DQO proce s s , as d e f i n e d in EPA g u i d a n c e (EPA540-R-93-071 _and -078, Sep 1 9 9 3 ) , t h i s Q A P P wi l l use several terms tha t are s p e c i f i c a l l y d e f i n e d to avoid J

c o n f u s i o n that might result f r om any m i s u n d e r s t a n d i n g of t h e i r use. For each of the tasksi d e n t i f i e d w i t h i n th i s Q A P P , a ' T a s k Objec t ive" i s s p e c i f i c a l l y d e f i n e d . T h e T a s k O b j e c t i v e i s a •
Conci se s tatement of the p r o b l e m to be addr e s s ed by a c t i v i t i e s under t h i s task. For each T a s k |Obje c t iv e , a d e c i s i on (or series of d e c i s i o n s ) is i d e n t i f i e d which addre s s e s the p r o b l e mC o n t a i n e d in the T a s k Objec t ive . •

For each de c i s i on , the da ta necessary to make the dec i s ion are i d e n t i f i e d and d e s c r i b e d . '^or all ana ly t i ca l data, q u a l i t y assurance ob j e c t iv e s are s p e c i f i e d that describe the minimum •Qual i ty of data necessary to s u p p o r t the s p e c i f i e d dec i s ion or test the hypo th e s e s . T h e s e q u a l i t y •Assurance ob j e c t iv e s are s p e c i f i e d as ob j e c t ive s for prec i s ion, accuracy, r epre s en ta t ivene s s ,C o m p a r a b i l i t y , and comple t ene s s . In a d d i t i o n , da ta review and v a l i d a t i o n procedure s are •s p e c i f i e d in the QAPP that evaluate how well the a n a l y t i c a l data meet these q u a l i t y assurance •objec t ive s and whether or not the data are of s u f f i c i e n t q u a l i t y for the in t ended usage.
T h e f o l l o w i n g sections a p p l y t h e D Q O process t o t h e Libby P r o j e c t , S t a g e I a n d S t a g e I I . *S t a g e I I I i s di scussed la t er (see S e c t i o n B ) , b u t s a m p l i n g a n d ana ly s i s methods presented i n ~^his section are considered t entat ive and final dec i s i ons on o p t i m u m s a m p l i n g and a n a l y t i c a l |M e t h o d s will be d e layed u n t i l the f i n d i n g s of Phase 1 are a v a i l a b l e .

tiQO S t a g e I - I d e n t i f y i n g Decision T y p e s I
i,

S t a g e I of the DQO process i d e n t i f i e s a pr imary question and s e condary que s t i on s that •
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need to be resolved at the c o m p l e t i o n of the s a m p l i n g and analyses program.
p PRIMARY QUESTION (Phas e 1): Are current airborne l ev e l s o f asbestos s u f f i c i e n t l yh igh to warrant a time-critical intervention?
p SECONDARY QUESTION (Phase 1): What are the most l ik e ly sources of asbestos inair, and what are the best methods for q u a n t i f y i n g asbestos l eve l s in p o t e n t i a l sourcematerials?

D Q O S t a g e I ! - I d e n t i f y i n g Data U s e s / N e e d s

S t a g e II o f the DQO process also determines what type and q u a l i t y of da ta are neededto answer the questions d e v e l o p e d in S t a g e I. EPA has d e v e l o p e d a seven-step method ford e v e l o p i n g the DQOs. T h i s seven-step method is a p p l i e d below in order to d e f i n e the datarequirements needed to achieve the pr imary and secondary ob j e c t i v e s of the Phase 1evaluat ion (and summarized in T a b l e 1).
Primary Objective: Evaluate The Need For Time-critical Action
1. S t a t e the Problem

The p r o b l e m to be addre s s ed by th i s s t u d y is that c i t izens of L i b b y a p p e a r to have anincreased incidence of a sbe s to s-re lated di s ease , but there are no data to de termine if t h i sdisease is a t t r i b u t a b l e s o l e l y to h i s t or i c exposures , or whether current exposure s are ofc on t inu ing h e a l t h concern.
. • . - . . _ • _ . _ . . . .

2. I d e n t i f y the Decision
The f i r s t decision to be made is whether or not time-critical intervention is needed toprotect p u b l i c health. If current exposures are not h i g h enough to warrant time-criticalintervention, the next dec i s ion is whether or not non-time-critical remedial action is needed.

3. I d e n t i f y I n p u t s to the Decision
Decisions on the need for time-critical intervention or non-time-critical remediat ion w i l l bebased on estimated risk of l u n g disease in current residents and workers in Libby. Two t y p e sof l u n g disease are of concern: asbes tos i s (a non-cancer effect) and l u n g cancer andmesothel ioma (cancer e f f e c t s ) . Limi t ed data sugges t that chronic exposures to chry so t i l e f i b e rl ev e l s of 5-20 f/mL can cause asbe s to t i c changes (ATSDR 1 9 9 9 ) , but data are not s u f f i c i e n t toderive a r e l iab l e chronic MRL or RfC for asbestosis. However , methods have been e s t a b l i s h e dfor e s t imating the excess risk of l u n g cancer a n d / o r mesothel ioma, and it is considered l i k e l ythat exposure level s that protect agains t unac c ep tab l e risk of l u n g cancer/meso the l i oma (in the
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range of 0.1 to 0.0001 f/mL; see b e l ow) w i l l a l so protect agains t unac c ep tab l e risk of Iasbestosis. •
The basic equation used to estimate cancer risk is: I

Risk = Concentration (f/mL) * Uni t Risk (risk per f/mL) _
T h u s , the data needs are an estimate of airborne asbestos concentration and anestimate of cancer risk per unit concentration. •

Measurement of Asbestos Concentration in Air
There are a number of t e chnique s for measuring asbestos f i b e r s in air, all of which are •based on visual i d e n t i f i c a t i o n of structures as asbestos f ib er s . Most historical human heal thdata and many r e g u l a t o r y l i m i t s for asbes tos expo sure in air are based upon asbestos f i b e r Iconcentrations measured u s ing phas e contrast mi cro s c opy (PCM) (see T a b l e 2) . In t h i s •

method, f i b e r material is d e f i n e d as hav ing a l e n g t h >5 microns and an aspect ratio ( l e n g t h tod i a m e t e r r a t i o ) of three or more. R e s u l t s are g e n e r a l l y reported as f i b e r s per m i l l i l i t e r of air I
( f /mL). *

More r e c en t ly , a number of o ther m e t h o d s have been d e v e l o p e d for quant i ta t ive or I
q u a l i t a t i v e measurement of asbestos f i b e r s in air, i n c l u d i n g t ransmi s s i on elec tron micro s copy(TEM), and x-ray d i f f r a c t i o n (XRD). T h e s e me thod s are g e n e r a l l y more sensi t ive than PCM, •and also a l l o w v i s u a l i z a t i o n and q u a n t i f i c a t i o n of a sbe s to s f i b e r s that are th inner than those |V i s i b l e under P C M . T h i s i s i m p o r t a n t because i t i s l i k e l y that the t o x i c i ty o f l o n g t h i n f i b e r s i s
greater than that of shorter th i ck er f i b e r s (Berman et al. , 1 9 9 5 ) . Based on t h i s , asbestos •
f i b e r s in air w i l l b e q u a n t i f i e d by TEM. D e t a i l e d rules for i d e n t i f y i n g asbestos f i b e r s o f |b i o l o g i c a l concern by TEM are p r o v i d e d in ISO method 10312. T h i s method i s an i n t e r n a t i o n a ls t andard pro c edure that is recommended for q u a n t i f y i n g asbestos f i b e r s that are be l i eved to be •the chief source of human h e a l t h concern (Berman and C r u m p 1999). I

I
Unit Risk for Asbestos in Air I

It is mandatory that the unit risk value used to ca l cu la t e cancer risk be based on the .Same type of asbestos measurement technique as used to q u a n t i f y asbestos concentration in |Sir. That is, it is not correct to estimate risk by m u l t i p l y i n g a concentration based on TEM f i b e r s&er mL by a unit risk based on PCM f i b e r s per mL. T h u s , risk-based values shown in T a b l e 2 •Cannot be used to in t e rpr e t measurements based on TEM. EPA has d e v e l o p e d a model for |p r e d i c t i n g risk f rom meso the l ioma and l u n g cancer f rom T E M - b a s e d measurements ofA s b e s t o s in air (USEPA 1 9 8 6 ) , and th i s method has been revised and improved by Berman and •C r u m p ( 1 9 9 9 ) to incorporat e the i n f l u e n c e o f f i b e r l e n g t h . The risk f a c t o r s f or the m o d i f i e d Imeso the l i oma and l u n g cancer model are summarized in T a b l e 3. N o t e that the risk f a c t o rd e p e n d s not only on the number of TEM f i b e r s greater than 5 um in l e n g t h , but al so on the 8



III
! '

fI
. ( • -

tiiiiii.i
i ii

EPA R8_______________Multimedia Asbes to s S a m p l i n g : Libby,MT______January 4 , 2000

f r a c t i o n of all f i b e r s that are l o n g e r than 10 urn.
The toxic i ty fa c t or s shown in T a b l e 3 are based on the best data currently ava i lab l e , butit is important to recognize that these t ox i c i ty fa c t or s are uncertain. T h i s is because the valuesare derived from s tudie s in which impor tan t d e t a i l s of exposure ( l e v e l , d u r a t i o n , f i b e r sized i s t r i b u t i o n , etc.) are not always known. In p a r t i c u l a r , the importance of f i b e r size ( l e n g t h ,th icknes s) and f i b e r type ( tr emo l i t e , chryso t i l e , etc.) on toxici ty is difficult to q u a n t i f y andtemains a source of di scus s ion.

4. D e f i n e the S t u d y Boundaries ;
Spatial Bounds

The spa t ia l bounds to be inve s t igat ed in this p r o j e c t i n c l u d e the community of L i b b y , andareas associated with f o r m e r mining ac t iv i t i e s near the town. A p p r o p r i a t e background areas(nay be selected for comparat ive evaluat ion.
Temporal Bounds

Asbe s t o s f i b e r s enter air m a i n l y as a resul t of resuspension due to mechanicaldisturbance or wind erosion. Because mechanical and wind force s may vary s u b s t a n t i a l l y overlime, asbestos l eve l s in air are also expec t ed to vary s u b s t a n t i a l l y over time. T h u s , e s t imatesof l o n g term average concentrat ions are i n h e r e n t l y p r e f e r a b l e to measurements based on grabsampl e s . T h e r e f o r e , m u l t i p l e s a m p l e s of air will be c o l l e c t ed over time at l o ca t i on s of interest.It is l i k e l y the h ighe s t l e v e l s w i l l tend to occur in summer, when source areas tend to be dry and
wind and mechanical f or c e s result in s i g n i f i c a n t du s t re suspens ion.
5. D e v e l o p a Decis ion Rule

EPA must identify an actual or p o t e n t i a l threat to human hea l th or the environment inorder to initiate a time-critical intervention at a site. Based on current EPA g u i d e l i n e s , al i f e t ime excess cancer risk of 1E-04 is considered to be at the u p p e r end of the acceptable riskrange for chronic (lifetime) exposure. Based on th i s , th i s Phase 1 s t u d y will use an excesscancer risk of about 1E-03 as the a p p r o p r i a t e boundary for decision-making. T h a t is, ifasbestos l eve l s in air correspond to an estimated cancer risk of about 1E-03 or h igher , timecritical actions to i d e n t i f y sources and f i n d a p p r o p r i a t e and e f f e c t i v e interventions wi l l beconsidered. If estimated cancer risks f rom asbestos in Phase 1 air sample s do not exceed alevel of about 1 E-03, then f u r t h e r s tudie s may be pursued to determine if risk l eve l s mightexceed 1 E-03 at other times or in other p la c e s , or if risks might exceed an accep tab l e chronicrisk level (e.g., 1E-04);
8. S p e c i f y L i m i t s on Decision Errors

The n u l l h y p o t h e s i s that w i l l be t e s t ed in Phase.-1 is that indoor air l ev e l s in Libby ares u f f i c i e n t l y h igh to warrant time-critical intervention. Two type s of deci s ion error are p o s s i b l e
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when making t h i s deci s ion: I
T y p e I Error: R e j e c t i n g the n u l l h y p o t h e s i s when it r e a l l y is true. T h a t is, the site is •declared to be below a risk level of 1E-03 when it is r e a l l y above this level. |
T y p e I I Error A c c e p t i n g t h e n u l l h y p o t h e s i s when i t a c t u a l l y i s f a l s e . T h a t i s , t h e site i s •dec lared to be of time-critical concern when it a c t u a l l y is not. 8
The l i m i t s on these two type s of errors are risk management j u d g e m e n t s . In order to •minimize the chances of a T y p e 1 error ( a " fa l s e negative"), the decision wil l be based on the •highe s t concentration of asbestos f i b e r s detected in any currently-occupied r e s i d en t ia l or

oc cupa t i ona l b u i l d i n g evaluated in the Phase 1 inve s t i ga t i on . If one or more s a m p l e s exceeds Ithe 1E-03 risk l eve l , t ime cri t ical action may be needed. However , a d d i t i o n a l s a m p l e s may be ™c o l l e c t e d to c o n f i r m the or ig ina l measurement and to r e f i n e the risk est imate. Because of the
lime v a r i a b i l i t y in asbestos l ev e l s in air, f i n a l d e c i s i o n s may be d e l a y e d u n t i l a d d i t i o n a l da ta Ihave been c o l l e c t e d , i n c l u d i n g da ta in the summer when airborne r e su sp en s i on and t r a n s p o r t
of asbestos f i b e r s in ou tdoor air is c ons idered to be more l i k e l y than in winter. _
7. O p t i m i z e the Des ign for O b t a i n i n g R e s u l t s

A d d i t i o n a l i n d o o r a n d / o r o u t d o o r air s a m p l e s may be c o l l e c t e d and incorpora t ed into |
either Phase 1 a n d / o r Phase 2 as d a t a become a v a i l a b l e on actual airborne expo sure and risklevel s . •
Secondary Objective: Preliminary Investigation of Source Materials

T a b l e 4 p r o v i d e s a summary of the s even-s t ep DQO process for a ch i ev ing the •
s e condary ob j e c t i v e . The f o l l o w i n g text d e s cr ib e s each of the DQO s t e p s in d e t a i l ^

1. S t a t e the P r o b l e m I
The p r o b l e m to be addre s s ed by th i s p o r t i o n of the s t u d y is that most me thod s current ly •a v a i l a b l e for measuring asbestos in s o l id mater ia l s (e.g., s o i l , d u s t , bu lk i n s u l a t i o n , mine waste, §etc.) are r e l a t i v e l y insens i t ive , and it is not known whether impac t s of h i s tor i c or ongo ingasbestos releases on these media can be detec ted by these techniques. •

2. Identi fy the Decision
The dec i s ion to be made is whether a n a l y s i s of p o t e n t i a l source mater ia l s a n d / o r •t ranspor t media in and about the mine {e.g., mine waste, s u r f a c e water) and in and about thecommunity of Libby (e.g.,.yard so i l , house dus t , garden s o i l ) can be r e l i a b l y q u a n t i f i e d u s ing Ia v a i l a b l e techniques. If so, then source areas j u d g e d to be of p o t e n t i a l concern may be ™removed at the d i s cr e t i on of the O S C . A l t e r n a t i v e l y , a d d i t i o n a l s a m p l i n g and a n a l y s i s o f
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p o t e n t i a l source material may be pursed as needed to i d e n t i f y impac t ed areas and to f o c u s onsources of unacceptable asbestos l ev e l s in air.
3. Identify I n p u t s to the Decision
Asbestos Measurements in Environmental Media

Inputs to the decis ion wil l be the r e su l t s of asbestos analyses of each medium using thebest avai lab l e t e chnique(s), as f o l l o w s :

M e d i u m

Yard soilGarden soilRoad soilMine wasteBulk in su la t i on

I n d o o r Dust

S u r f a c e Water

Proposed Method
S a m p l e Prepara t i on
C o l l e c t bu lk s a m p l e , p l a c e on s l i d e
C o l l e c t bulk s a m p l e , dry

S e p a r a t e r e s p i r a b l e dust f r a c t i o n usingS u p e r f u n d method, col l ec t dust on f i l t er ,co l lapse f i l t e r , prepare TEM grids
Microvacuum into cassette, su spend dust inw a t e r / a l c o h o l , c o l l e c t on f i l t er ,dry ash, prepare TEM g r i d s
C o l l e c t bu lk s a m p l e , f i l t e r , c o l l a p s e f i l t e r ,prepare T E M g r i d s

S a m p l e A n a l y s i s
PLM of bulk mater ia l
V i s i b l e r e f l e c t i v e infraredsp e c t r o s c opy
TEM of r e s p i r a b l e dust

T E M

T E M

T h e s e methods have been selected because they are j u d g e d to be the most l i k e l y toyield results that wil l a l l o w qual i ta t ive or quant i ta t ive eva lua t i on of asbestos l ev e l s inenvironmental media. N o t e that several al ternative methods are i d e n t i f i e d for soil and relatedbu lk materials. At present, it is not known which of these wi l l be the most a p p r o p r i a t e . It isenvisioned that all s a m p l e s wi l l be screened using vi s ib l e infrared sp e c t ro s c opy, since thismethod is very f a s t and inexpensive. If s u c c e s s f u l , the re su l t s of this method can be used torank-order sample s into "high", "medium" and "low" concentration ranges. For quanti tat iveassessment, it is envisioned that all s a m p l e s wi l l be analyzed by PLM, since thi s method is f a s tand re lat ive ly less expensive than the S u p e r f u n d TEM method. T h i s evaluation will begin withsample s that are known or suspected to be h igh in asbestos concentration, based e i ther on theinfrared result s a n d / o r f i e l d observations such as the presence of vis ible l eve l s of vermiculi te ,proximity to known sources or waste material s , etc. The analyses will continue through thesample s to those that are known or su spec t ed to contain "low" levels. When asbestos f i b e rconcentrations are c on s i s t en t ly below the de t e c t i on l i m i t , f u r t h e r analyse s by PLM may bed i s cont inued. After the re sul t s of the in f rar ed and the PLM analyses are a v a i l a b l e , a set ofs a m p l e s will be selected for ana ly s i s by the S u p e r f u n d method. T h i s method is expected to bethe most sensitive, because it i n c l u d e s a p r e l i m i n a r y s eparat ion of r e sp i rab l e asbestos f i b e r sf rom the bu lk mater ia l , and because q u a n t i f i c a t i o n is by TEM rather than PLM. However, the
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Spatial Bounds
T h e spa tareas associated with f o r m e r m i n i n g a c t i v i t i e s near the town.

Temporal Bounds

II
method is not yet in wide use, and is associated with a r e l a t i v e l y h i g h cost and slow turnaround •lime. It is for thi s reason that only about 15-21 s a m p l e s wi l l be evaluated by th i s a p p r o a c h .This set will be composed of a p p r o x i m a t e l y 5-7 in each of three categories: "high", "medium", •and "low". Compar i s on of resul t s across these three me thod s w i l l a l l o w an eva lua t i on of which |t n e t h o d ( s ) is (are) most a p p r o p r i a t e for on-going evaluat ion of s o i l s and related materials at thesite. •

For the other media ( d u s t , s u r f a c e water), al l s a m p l e s c o l l e c t e d wil l be analyzed by theanalyt i ca l me thod s indica t ed above. A comparison of r e su l t s across s a m p l e s will be used to •determine whether the method is l i k e l y to be r e l iab l e and u s e f u l for f u r t h e r evaluat ion of site •sample s .
Community Interview •

EPA w i l l a d m i n i s t e r a community interview to numerous L i b b y r e s i d en t s i n c l u d i n g Ire s ident s o f each hou s eho ld s a m p l e d . T h e s e interviews w i l l h e l p gauge communi ty members'
level awareness about asbes tos , th e i r h e a l t h concerns about asbestos, their k n o w l e d g e about _act iv i t i e s that may r e s u l t s in asbestos e xpo sur e , as wel l as p o s s i b l e sources of asbestos- Ibearing mater ia l . Thi s i n f o r m a t i o n may h e l p e x p l a i n observed a sbe s to s l e v e l s in s a m p l e s f r o mthe home. A copy of the interview qu e s t i onna i r e is p r o v i d e d in S e c t i o n E ( A p p e n d i c e s ) . m
4. D e f i n e the S t u d y Boundarie s

I
The s p a t i a l b ounds to be i n v e s t i g a t e d in th i s p r o j e c t i n c l u d e the c ommuni ty of L i b b y , and •

I
A s b e s t o s l eve l s in source or t r a n s p o r t material are expec ted to be r e l a t i v e l y s table . •T h u s , the time when source area s a m p l e s are c o l l e c t ed is not j u d g e d to be critical.

5. D e v e l o p a Decision Rule £
If no observable d i f f e r e n c e in asbestos concentration can be de t e c t ed between the two •classes of s a m p l e s ("high" vs "low"), it will be c o n c l u d e d that a) ei ther the medium is not |i m p a c t e d , or b) the measurement t echnique is not s u f f i c i e n t l y sensi t ive. If a d i f f e r e n c e can bed e t e c t e d , it w i l l be c onc luded that there is an i m p a c t to that med ium, a l o n g wi th an actual or •pot ent ia l release to the environment, and that the current method can be used to f u r t h e r 8inve s t iga t e and q u a n t i f y that release.

B. S p e c i f y L i m i t s on Deci s ion Errors
I
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Because the decision to be made is m a i n l y with regard to method adequacy, noquanti tat ive rules are needed to d e f i n e deci s ion errors.
7. Opt imiz e the Design for O b t a i n i n g Resul t s

A d d i t i o n a l source area s a m p l e s may be c o l l e c t ed and incorporated into either Phase 1a n d / o r Phase 2 as data become a v a i l a b l e on the a b i l i t y of current me thods to detect andq u a n t i f y asbestos f i b e r s in each medium.
PARCC Requirements

W i t h i n thi s Q A P P , quan t i ta t iv e and q u a l i t a t i v e l i m i t s are d e f i n e d for p r e c i s i o n , accuracy,repre s entat ivene s s , c o m p a r a b i l i t y and a n a l y t i c a l completenes s . R e p o r t i n g l i m i t s f or asbestosf i b e r s are set by the a n a l y t i c a l laboratory based on environmental matrix, hi s torical d a t a , andcomparison to EPA l i m i t s for CLP and other methods . Quant i ta t iv e l i m i t s are al so d e f i n e d bymicroscopy (l igh t microscopy or TEM) for method d e t e c t i o n l i m i t s , and f or method r e p o r t i n gl i m i t s or method quant i ta t i on l imi t s . The QA procedures o u t l i n e d , in this section are intended toensure data q u a l i t y and to admini s t er corrective actions with the goal of p r o d u c i n g data thats a t i s f y the f o l l o w i n g requirements. General g u i d e l i n e s , p o l i c i e s , and procedures to achievethese object ives are pre sented below. Where a d d i t i o n a l , d e t a i l e d , procedure s are required toattain QA obje c t ive s and to describe s p e c i f i c m e t h o d s , these are prov id ed in the S O P s (seeat tached). The f o l l o w i n g PARCC requirements a p p l y t o more s tandard chemical analy t i ca lanalyse s , and p a r t i a l l y to asbestos analyse s (e.g., i d e n t i f y i n g phys i co-chemical make-up ofs p e c i f i c f i b e r s )
Precis ion: Preci s ion is d e f i n e d as the agreement between a set of r e p l i c a t e measurementswithout a s s umpt i on or k n o w l e d g e . o f the true value. It is a measure of agreement amongi n d i v i d u a l measurements of the same p r o p e r t y under prescribed s i m i l a r c ond i t i on s .Agreement i s expressed as e i ther the re lat ive percent d i f f e r e n c e (RPD) for d u p l i c a t emeasurements or the range and s tandard dev ia t i on for larger numbers of repl i ca te s .The RPD will be reported on required 5% laboratory d u p l i c a t e s .
Accuracy: Accuracy is a measure of the closeness of i n d i v i d u a l measurements to the "true"value. Accuracy u s u a l l y is expressed as a perc entage of that value. For a variety ofanalyt i ca l procedures, s tandard reference materials traceable to or ava i lab l e f r omN a t i o n a l I n s t i t u t e o f S t a n d a r d s a n d T e c h n o l o g y ( M I S T , f o r m e r l y N a t i o n a l Bureau o fS t a n d a r d s ) or other sources can be used to determine accuracy of measurements.Accuracy wil l be measured as the percent recovery (%R) of an analyte in a referencestandard or spiked s ampl e s (>3 at each selected concentration range) that span the l imi tof l inear i ty for the method.

Ideally, preci s ion and accuracy es t imates shou ld represent the entire measurementprocess, i n c l u d i n g s a m p l i n g , analysi s , cal ibration, and other components. From a' pract i cal p er sp e c t iv e , these e s t imate s u s u a l l y represent o n l y a p o r t i o n of themeasurement process that occurs in the analyt i ca l lab.
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Representat ivene s s: Repre s entat ivene s s is the degree to which data a c cura t e ly and p r e c i s e l yrepresent characteris t ics of a p o p u l a t i o n , parameter variations at a s a m p l i n g p o i n t , or anenvironmental condi t ion. For th i s QAPP, data and s a m p l e s r epre s enta t ive o f chemicaland b i o l o g i c a l exposures in the s tudy and re ference areas are to be co l l e c t ed f r o mr a n d o m l y chosen residences.
C o m p a r a b i l i t y : Data are c o m p a r a b l e if s i te c on s id e ra t i on s , c o l l e c t i on t e chnique s , and |measurement procedure s , me thod s , and r e p o r t i n g are equivalent for the s a m p l e s within. a s a m p l e set. A qual i ta t iv e assessment of da ta c o m p a r a b i l i t y w i l l be made of a p p l i c a b l e mdata sets. T h e s e criteria a l l o w compari son of da ta f r o m d i f f e r e n t sources. C o m p a r a b l e Idata w i l l be obtained by s p e c i f y i n g s tandard units for phys i ca l measurements ands tandard procedure s for s a m p l e c o l l e c t i o n , pro c e s s ing , and analys i s . P l e a s e see the •attached S O P s f or s a m p l i n g and a n a l y s i s procedures . I
C o m p l e t e n e s s : Data are cons idered c o m p l e t e when a prescribed p e r c e n t a g e of the t o ta l Ii n t e n d e d measurements and s a m p l e s are ob ta ined . A n a l y t i c a l c o m p l e t e n e s s is d e f i n e d •

as the p e r c e n t a g e of v a l i d a n a l y t i c a l r e s u l t s r eque s t ed , and >90% of analyzed s a m p l e ss h o u l d have r e s u l t s r epor t ed. For t h i s s a m p l i n g p r o g r a m , a minimum of 80 percent of Ithe p l a n n e d c o l l e c t i o n of i n d i v i d u a l s a m p l e s for q u a n t i f i c a t i o n and a minimum of 30percent of re lated parameter s (e.g., p h y s i c a l measurements, f i b e r t y p e , etc.) must be _ob ta ined to achieve a s a t i s f a c t o r y level of d a t a c o m p l e t e n e s s . •
M e t h o d Detec t ion L i m i t s ( a p p l i c a b l e t o chemical a n a l y s e s o n l y ) : Method d e t e c t i on l i m i t s ( M D L s ) •are minimum value s that can be r e l i a b l y measured to identify the ana ly t e as b e ing Jpresent in the ma tr i x , versus method q u a n t i t a t i o n l i m i t s are the minimum value s that canbe q u a n t i t a t e d with r e a s o n a b l e s c i e n t i f i c c o n f i d e n c e . The method w i l l a l s o have a •maximum l i n e a r va lue in most s i t u a t i o n s , and analy s e s s h o u l d occur wi thin t h i s l i m i t of 1

l i n e a r i t y range. S e e a p p l i c a b l e o p e r a t i n g pro c edur e s f o r d e t a i l s .
I
I
I
I
I
I
I



T a b l e 1 . DQOs f o r P r i m a r y O b j e c t i v e : E v a l u a t e t h e N e e d f o r T i m e - C r i t i c a l A c t i o n
D Q O S t e p
1.

2.

3.

4.

5.

6.

7.

D e f i n e t h e p r o b l e m

I d e n t i f y t h e d e c i s i on

I d e n t i f y i n p u t s t o d e c i s i o n
D e f i n e s t u d y b o u n d a r i e s

D e f i n e d e c i s i o n rule

S p e c i f y l i m i t s on d e c i s i on errors
O p t i m i z e the d e s i g n

D e s c r i p t i o n
The c i t izens of L i b b y a p p e a r to have an increased in c id enc e of a s b e s t o s -r e la t ed d i s ea s e , but there areno d a t a to d e t e r m i n e if t h i s d i s ea s e is a t t r i b u t a b l e s o l e l y to h i s t o r i c e xpo sur e s , or whether currente xpo sur e s are of c o n t i n u i n g h e a l t h concern.
I s t i m e - c r i t i c a l ac t ion needed t o protec t p u b l i c h e a l t h ?I f yes, i d e n t i f y a p p r o p r i a t e action a n d intervene a s necessaryI f n o / d e t e r m i n e whe ther o r n o t non- t ime- cr i t i ca l r e m e d i a t i o n i s necessary
Level of concern for human h e a l t h (li fe t ime excess cancer risk of 1 E-03)E s t i m a t e of airborne a sbe s to s c o n c e n t r a t i o n , and cancer risk per unit concentrat ion.
Spatial bounds'. C o m m u n i t y o f L i b b y , i n c l u d i n g f o r m e r m i n i n g , m i l l i n g and p r o c e s s i n g areas and areasp o t e n t i a l l y i m p a c t e d a s d e f i n e d b y m e t e o r o l o g i c a l c o n d i t i o n s . I f neces sary, a p p r o p r i a t e backgroundareas are a l s o i n c l u d e d ( p r e c i s e l o c a t i o n s to be d e f i n e d ) . ,Temporal bounds: m u l t i p l e air s a m p l e s will be c o l l e c t e d in areas as soc iated with f o r m e r m i n i n ga c t i v i t i e s near the town s e a s o n a l l y t h r o u g h o u t the year
If a sbes tos l e v e l s in indoor a ir > 1 E-03 risk l e v e l , cons ider the need for t ime- cr i t i ca l in t e rv en t i on .If a sbe s to s l e v e l s In I n d o o r a i r < 1E-03 risk l e v e l , t ime-cr i t i ca l i n t e r v e n t i o n may no t b e necessary.However , a d d i t i o n a l s t u d i e s may be needed to d e t e r m i n e if non- t ime-cr i t l ca l r e m e d i a t i o n is necessary,or i f l e v e l s might exceed 1E-03 risk l e v e l s under d i f f e r e n t c o n d i t i o n s (e .g. , seasonal v a r i a t i o n )
Risk management de c i s i on s will be based on the h i g h e s t airborne a s b e s t o s c o n c e n t r a t i o n f o u n d in anyr e s i d e n t i a l or o c c u p a t i o n a l b u i l d i n g .
I n c o r p o r a t e new i n f o r m a t i o n as d a t a become a v a i l a b l e on ac tual airborne e xpo sure and risk l e v e l s .
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T a b l e 2: Summary o f A v a i l a b l e PCM-Based Exposure Leve l s for Asbe s t o s
Agency
A C G I H
N I O S H

O S H A

O S H A

E P A ( I R I S )
EPA (OW)

Descr ip t i on
T L V - T W A
REL 100 minute TWA in a 400Ls a m p l e ( a l l f o r m s )
P E L ( T W A ) a l l forms

PEL ( c e i l i n g ) 30 minute average - allf o r m s
I n h a l a t i o n unit risk - all f o r m s
MCL (f>10 um in l e n g t h ) a l l f orms

N o m i n a l V a l u e
0.1 f/cc
0.1 f/cc

0.1 f/cc

1 . 0 f 7 c c

0 .23 p er ( f /mL)
7 M F L "

Reference
A C G I H , 1998
N I O S H 1999

O S H A 1998
29 CFR 1919.1001
O S H A 1998
29 CFR 1926. 11 01
I R I S 1 9 9 9
EPA 1998

' MFL = m i l l i o n f i b e r s p er l i t e r
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T A B L E 3 . U n i t Risk f o r I n h a l a t i o n o f A s b e s t o s

P o p u l a t i o n
Male N o n s m o k e r ..ung Cancer .V l e s o t h e l i o m a sT o t a l
F e m a l e N o n s m o k e rLung CancerV l e s o t h e l i o m a sT o t a l
V l e a n T o t a l f o rN o n s m o k e r s
M a l e S m o k e rL u n g CancerM e s o t h e l i o m a sT o t a l
F e m a l e S m o k e rL u n g CancerM e s o t h e l i o m a sT o t a l
M e a n T o t a l f o rS m o k e r s

P e r c e n t a g e o f F i b e r s
0.50%

1.0E-02
1.1E-01
1.2E-01

7.6E-03
1.3E-01
1.4E-01
2.6E-01

9.4E-02
7.6E-02
1.7E-01

6.4E-02
1.1E-01
1.8E-01
1.7E-01

1%
1.6E-02
1.9E-01
2.0E-01

1.2E-02
2.0E-01
2.1E-01
4.1E-01

1.5E-01
1.2E-01
2.8E-01

1.0E-01
1.9E-01
2.9E-01
2.BE-01

2%
3.0E-02
3.2E-01
3.5E-01

2.2E-02
3.6E-01
3.8E-01 =

7.3E-01

2.6E-01
2.2E-01
4.8E-01

1.8E-01
3.2E-01
5.0E-01
4.9E-01

4%
5.4E-02
6.2E-01
6.7E-01

4.0E-02
6.8E-01
7.2E-01
1.4E+00

5.0E-01
4.2E-01
9.2E-01

3.4E-01
6.2E-01
9.6E-01
9.4E-01

6%
8.0E-02
9.0E-01
9.8E-01

6.0E-02
1.0E+00
1.1E+00
2.0E+00

7.4E-01
6.0E-01
1.3E+00

9.0E-011.4E+00
1.4E+00 .

G r e a t e r t h a n 10 um
10%

1.3E-01
1.5E+00
1.6E+00

9.6E-02
1.7E+00
1.8E+00
3.4E+00

1.2E+00
9.8E-01
2.2E+00

8.2E-01
1.5E+00
2.3E+00
2.2E+00

15%
1.9E-01
2.2E+00
2.4E+00

1.4E-01.2.5E+00
2.6E+00
5.0E+00

1.BE+00
1.5E+00
3.2E+00

1.2E+002.2E+00
3.4E+00
3.3E+00

in L e n g t h
20% •

2.6E-01
2.9E+00
3.2E+OQ

1.9E-01
3.3E+00
3.5E+00
6.6E+00

2.4E+00
1.9E+00
4.3E+00

1.6E+00
2.9E+00
4.5E+00
4.4E+00

30%
3.8E-01
4.3E+00
4.7E+00

2.8E-01
4.9E+00
5.1E+00
9.8E+00

3.5E+00
2.9E+00
6.4E+00

2.4E+00
4.3E+00
6.7E+00
6.6E+00

40%
5.0E-01
5.8E+00
6.3E+00 *

3.8E-01
6.5E+00
6.8E+00

. 1.3E+01

4.7E+00
3.8E+00
8.5E+00

3.2E+00
5.8E+00
9.0E+00
8.8E+00

50%
6.4E-017.2E+00
7.8E+OQ

4.8E-01
8.1E+00
8:5E+00
1.BE+01

5.9E+00
4.8E-t-00
1.1E+0.1

4.0E+00
7.2E+00
1.1E+01
1.1E+01

Source: Berman and C r u m p ( 1 9 9 9 )
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